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Ruben EXHIBIT 2071 
Ruben v. Wiley et aL 
Interference No. 105,077 
RX2071 


TMF/TKFR Working Party: Minutes of October 18. 1995 SB/HGS Joint Meeting 

Meeting held at Upper Merion on October 18, 1995. 

Attendee: 

SB: E. Appelbaum, M. Burke, E. Dul, J. Harrop, M. Hurle, Z. Jonak, K. Krikly, 
J. Lee, S. Lyn. G. Moore. M. Reddy, K.B. Tan, P. Tsui, A. Tnineh, P. Youn<*. X ' 
Wang, T.L. Yue 

HGS; R. Gentz, J. Ni, G-L. Yu, 

P . Young presented a critical path depicting key components a strategy for 
identification of gene function forTNF/TNFR related genes (overhead PY1). 

M. Hurle reviewed the sequences of 8 novel TNFR like and 3 TNF like genes 
(overheads MH 1-6), ..: 

J. Ni reviewed for the group the current members of known TNF and TNFR 
superfamily. as well as the recently described associated proteins. Many of the 
known proteins are present in the HGS database as full length genes. The rat Fas 
ligand like molecule has been expressed in E. coii and polyclonal antibody is 
generated. The second TNF like ligand, termed TNFyor EDAP, is being pursued 
by HGS as a novel antiviral agent This molecule has been expressed and purified 
at HGS. The third TNF like ligand has been shown to be expressed in most tissues 
with the highest expression in the heart. Of the eight novel TNFR like proteins, one 
appears to be a soluble receptor to which antibody has been made. HGS is more 
interested in working on the ligands than the receptors. 

KLB. Tan reveiwed the tissue/cell distribution of the 5 most interesting TNF/TNFR 
genes. The results are summarized in overheads KB 1-8. Most of this genes (TR2, 
TR3 and TL1) appear to be primarily expressed in hematopoietic cells while TR1 
message was found in an osteoclast cell line, A larger size message forTRl was 
also found in a hematopoietic precursor and a T cell line. 

P. Young/S. Lynn provided an update on the efforts of cloning and expressing 
what is now known as TR2. Expression of the human IgGl Fc-fusion protein 
mammalian cells is successful. Monoclonal antibody production has been initiated. 

E. Applebaum reported the expression of the rat Fas ligand homolog in two fusion 
constructs as epitope tagged proteins. 


A number of issues surfaced during the ensuing discussion period and they are 
listed below with solutions and/or action plans: 

1. Nomenclature 

Given that there are multiple designations of the original ESTs by HGS and 
subsequent names/numbets given by SB/ATG and the increasing number of 
mteresnng molecules, it has become apparent that an unified nomenclature should 
be It was agreed all the novel TNF/TNFR related full length genes will 
have T as the first prefix to denote their homology to these superfamilies followed 
by L or R to denote membership to the ligand or receptor superfamily foUowed bv 
a unique number for each unique full length novel sequence. Splice variants will be 
st^classtfied with an alphabet; e.g. TR2a for HLHAB49 (see also post meetin- 
Tables .1 and2in.ATl-2for.details)..._ " ° 

2. Focus 

HGS wfll focus on putative ligands and SB on the receptors 

3. Sequence errors/d$ferences between HGS and SB 

Consultation among the two patties is recommendated before any work is to be 
done. Any discrepancies in sequence that may have impact on patents must seek 
legal input. 

4. Spliced variants 

^ether spliced variants are meaningful targets would require further coruWtion 
by PCR of the inserts and TNT tests should be conducted. 

5. Reagent for exchange 

Currently, the following tool reagents are available- 
SB: TR2-Ig 

HGS: TL1 and TR1 proteins and antisera to TL2 and TR1 

6. Coordination of expression efforts 

SB will concentrate on expressing all TR molecules and some TL proteins 
HGS will express all TL proteins 

7. Third party MTA 


Establ ished through Hfi^ 


a. Alan Porter (U. Singapore) on TR2 (signal transduction) and TRAP clones (2 
hybrid screen) 

b. Kwoo (Indiana U.) on TR2 (genomic cloning and spliced variant) 
Pending at HQS- 

a. Aggarwal (MD Anderson) on TRl.TLl etc (biological effects, functions and 
effect on tumor cells) 

b. Dormer (Indiana U.) on novel TRAP molecules 

Underdiscii<; sion at SB- . . . . 

a. Beutler (UTSW) on novel TRs (signaling mechanisms) 

b. Kollias (Hellenic Pasteur institute) on novel Tls (transgenic/knockout) 


Critical path 



tissues 
cells 

normal/disease 


clone rodent cDNAs 
if human tools do 
not cross-species 


agonist 
antibodies 

f • FACS 

< • IP/Western 
IHC 

r • Check known 
■J ligands/receptors 
• Novel ligand 

In vitro biology /' protein + cell 

ZZZ " • cell + cell + protein 


Ligand and receptor 
localization and 
characterization 
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Novel TNR Receptor- Related Molecules 



TNFR-L1 TNFR-L2 HTTBN61 KTXEI33 HSAV045 

231556 510304 684257 

(41 BB splice) 


(5* UTR) 






47 


B 


HLHAB49 
HTOAU65 
HT1SB52 
HTGBH42 



v 


HHFFT79 HMSBZ59 (HROAG75) 

(HBNAT51) (HFNBE43) 

(HT4S180) 


All solid lines have sequence in common 

Sizes of splice insensare shown Inside oyal-shaped symbol 

Project IDs for full length sequences or (individual ESTs) are shown 


Novel TNF- Related Molecules 


HUVE09 1 
355074 


KTPAN08 
413412 


HLTBT7 1 
875848 


N 


N? 


Summary of Receptor 

Expression 

Sequenced HTOAU65 (103902) 

- Named this TNFRL2 

- TNFRL2 differs from patent 

• Position 41 (Ser to Phe) 

Position .17 is Arg (Ly.s in.some.ES.Ts): 

• one silent change 

Cloned into mammalian expression vector 
COSFc 

- Re-engineered start codon 

Expressed Human IgGl Fc-msion TNFRL2 

- COS cells 

- CHO-Ela 

Monoclonal antibody production initiated 
Sequenced HSABH1 3(195 197) 

- Named this TNFRL1 

- Sequence different from patent 

• C 1077 missing 

• Altered C-terminus and an 1 1 aa longer protein . 


325532 
103902 

Tnf rl 2 f ct exccont ig_l 


338804 
33880S 
Ta£rl2 
3SS073 
32SS31 
32S532 
103902 

Tnf r!2 f ccexccontig_i 


338804 
338805 
Tnfrl2 
3S5073 
325531 
325532 
103902 

Tto.fr 12 f ctextcoatig_l 


338804 
33880S 
Tnfrl2 
355073 
32SS31 
32S532 
1D3902 

Tnf r!2 f ctextcoatig_l 


TWGTTCCTC TGCTGCAGTT 
CTATATAAGC AGAGcTGGGT 


CATCCTGCTA GCTGGGTTCC OTVGCTGCCG 
ACCTGAACCG TCACATQGCC TGGAGACGCC 


2S1 

CTCTGAGCCT 

CCT 

CCT 

CTCTGAGCCT 
GTCTGAGCCT 


ATGGA 

CAGGCATGGA 
CAGGCATGGA 
CAGGCATGGA 
CAGGCATGGA 
GAGGCATGGA 


CCCTCCTCCA 
GCCTCCTGGA 
GCCTCCTGGA 
GCCTCCTGGA 
GCC'IXXTUGA 
GCCTCCTGGA 


GACTGGGGGC 
GACTGGGGGC 
GACTGGGGGC 
GACTGGGGGC 
GACTGGGGGC 
GACTGGGGGC 


300 

CTCCTCCCTG 
CTCCTCCCTG 
CTCCTCCCTG 
CTCCTCCCTG 
CTCCTCCCTG 
CTCCTCCCTG 


ATCGAATTCG CACCCATGGA GCCTCCTGGA GACTGGGGGC CTCCTCCCTG 


301 

GAGATCCACC 
GAGATCCACC 
GAGATCCACC 
GAGATCCACC 
GAGATCCACC 
GAGATCCACC 


CCCAAAACCG 
CCCAAAACCG 
CCCAGAACCG 
CCCAGAACCG 
CCCAGAACCG 
CCCAGAACCG 


ACGTCTTGAG 
ACGTCTTGAG 
ACGTCTTGAG 
ACGTCTTGAG 
ACGTCTTGAG 
ACGTCTTGAG 


GCTGGTGCTG 
GCTGGTGCTG 
GCTGGTGCTG 
GCrGCrTGCTG 
GCTGCTACTG 
GCTGGTACTG 


350 

TATCTCACCT 
TATCTCACCT 
TATCTCACCT 
TATCTCACCT 
TATCTCACCT 
TATCTCACCT 


GAGATCCACC CCCAGAACCG ACGTCTTGAG COTCGTGCTG 


3STT - 
TCCTGGGAGC 
TCCTGGGAGC 
TCCTGGGAGC 
TCCTGGGAGC 
TCCTGGGAGC 
TCCTGGGAGC 


/TSl. 


CCCCTGCTAC 
CCCCTGCTAC 
CCCCTGCTAC 
CCCCTGCTAC 
CCCCTGCTAC 
CCCCTCCTAC 


GCCCCAGCTC 
GCCCCAGCTC 
GCCCCAGCTC 
GCCCCAGCTC 
GCCCCAGCTC 
GCCCCAGCTC 


tgccgJ^tg 

TGCCGTk 
TGCCGK 


i 


338804. 

33880S 

Tnfrl2 

3S5073 

32S531 

32S532 

103902 

Tnf r!2 f crextcoac ig_l 


338804 
338805 
Tafrl2 
355073 
32SS31 
325S32 
103902 

Tn £ rl 2 f c cextc on t ig_l 


338804 
338805 

Tnfrl2 
355073 
325531 
325532 
1C3S02 
12 fccexccontig^i 


Tn:r 


336804 


TCCTGGGAGC 
401 - 

GAGTACCCAG 
GAGTACCCAG 
GAGTACCCAG 
GAGTACCCAG 
GAGTACCCAG 
GAGTACCCAG 

AATTC 

GAGTACCCAG 

451 
•TGTGAAGGAG 
TGTGAAGGAG 
TGTGAAGGAG 
TGTGAAGGAG 
TGTGAAGGAG 
TGTGAAGGAG 
TGTGAAGGAG 
TGTGAAGGAG 

501 

CTCCAGGCAA 
CTCCAGGCAA 
CTCCAGGCAC 
CTCCAGGCAC 
CTCCAGGCAC 
CTCCAGGCAC 
CTCCAGGCAC 
CTCCAGGCAC 

551 


CCCCTGCTAC GCCCCAGCTC 



TATCTCACCT 

CAAGGAGGAC 
CAAGGAGGAC 
CAAGGAGGAC 
CAAGGAGGAC 
CAAGGAGGAC 
CAAGGAGGAC 


TG 


TGGGCTCCGA 
TGGGCTCCGA 
TGGGCTCCGA 
TGGGCTCCGA 
TGGGCTCCGA 
TGGGCTCCGA 
CCCGGGNCGA 
TGGGCTCCGA 


GCCTGCGGGG 
GCCTGCGGGG 
GCCTGCGGGG 
GCCTGCGGGG 
CCCTCCGGGC 
GCCTGCGGGG 
GCCTGCGGGG 
GCCTGCGGGG 


GTGCTGCCCC 
GTGCTGCCCC 
GTGCTGCCCC 
GTGCTGCCCC 

crrccTccccc 

GTGCTGCCCC 
GTGCTGCCCC 
GTGCTGCCCC 


AGCTGACGGG 
AGCTGACGGG 
AGCTGACGGG 
AGCTGACGGG 
AGCTGACGGG 
AGCTGACGGG 
AGCTGACGGG 
AGCTGACGGG 


AAGTGCAGTC 
AAGTGCAGTC 
AAGTGCAGTC 
AAGTGCAGTC 
AAGTGCAGTC 
AAGTGCAGTC 
AAGTGCAGTC 
AAGTGCAGTC 


CACAGTGTGT 
CACAGTGTGT 
CACAGTGTGT 
CACAGTGTGT 
CACAGTGTGT 
CACAGTGTGT 
CACAGTGTGT 
CACAGTGTGT 


CTACATTGCC 
CTACATTGCC 
CTACATTGCC 
CTACATTGCC 
CTACATTGCC 
CTACATTGCC 
CTACATTGCC 
CTACATTGCC 


CACCTCAATG 
CACCTCAATG 
CACCTCAATG 
CACCTCAATG 
CACCTCAATG 
CACCTCAATG 
CACCTCAATG 
CACCTCAATG 


GCCTAAGCAA 
GCCTAAGCAA 
GCCTAAGCAA 
GCCTAAGCAA 
GCCTAAGCAA 
GCCTAAGCAA 
GCCTAAGCAA 
GCCTAAGCAA 


CAAGGAGGAC 
450 

CAGGTTATCG 
CAGGTTATCG 
CAGGTTATCG 
CAGGTTATCG 
CAGGTTATCG 
CAGGTTATCG 
CAGGTTATCG 
CAGGTTATCG 

500 

GAACCCTGCC 
GAACCCTGCC 
GAACCCTGCC 
GAACCCTGCC 
GAACCCTGCC 
GAACCCTGCC 
GAACCCTGCC 
GAACCCTGCC 

550 

GTGTCTGCAG 
GTGTCTGCAG 
GTGTCTGCAG 
GTGTCTGCAG 
GTGTCTGCAG 
GTGTCTGCAG 
GTNTCTGCAG 
GTGTCTGCAG 

500 


TGCCAAATGT GTCACCCAGC CATGGGCCTG CGCGCGAGCC GGAACTGCTC 


I 


GAP of: Tnf r!2 . Pep che* 4189 from: 1 to: 283 

TRANSLATE of: tnfr!2.seq check: 9369 from: 9 to: 8S7 
generated symbols I to: 283. 

TNF receptor like 2 sequence was copied from HGS full length report 
filename 103902-000, KGS code 103902. Project rD:HTlSBS2 
RSFOHKAT of: Tofr2.Se<; check: -1 from: 1 to: 881 Bay 16, 199S 13-54 
(No dooinencacioa) . . . 

to: Tnfrl2f clink. Pep check: 9984 from: 1 to: 432 

TRANSLATE of: tnfr!2f clink. seq check: 768 from: 665 to: 1960 
generated symbols 1 to: 432. 

Tnfrl2f clink is sequenced 10 3 9 02 fc (EcoRX Asp718 of 
Tn£rl2fcContigl.seg;l in Cosf clink. 

CpSTclirJc is SFcrlcos4 with the hinge CK2CH3 region of. human XgG 
inserted in place of the FcR cDNA and a 27bp linker inserted upstream 

Sysool comparison table: Gencoredisk : (Gcgcore . Data . Rundata ) Nvsgappep Qsn 
CospCneck: 1254 . 

Gap Weighc: 3.000 Average Kacch: O.S40 

Length Weight:: 0.100 Average Mismatch: -0.396 


Quality: 315.8 Length: 439 

Ratio: 1.116 Gaps: 6 

Percent Similarity: 8S.14S Percent Identity: 76.812 

Tn£-i2. Pep x Tor -12 f clink. Pep August 11. 1995 10:46 

1 ME ? PGDWG? = PWPCT?RTDVX^VXYLT?T>GAPCYAPALdstKEDEYPVK SO 
- ^ ??GI *rc?rPWRST?iaT3vI^VLYL^ 50 
SEC^PBX^PGrllvKEA&ELTGTV&Pc: 


SB ~> 


51 £ ECC PKCS PC^V^CEACGE LTGTVCE PC ? PGTYJAHI^GLSKCLQCX2MCD 100 

„. imiiiiiiiiiiiiini iiiiiiiiiiiiiiiiiimm 

101 ? A*^I^J^RNCSRTZ1^WCGCS PGHFCXVQDGDKCAACRAYATS S PGORV ISO 

%rm § 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 if 1 1 1 1 1 1 1 1 TTTTTTTTTfTT 

151 ?f^^??7^ NCP *^ GAGT 196 

UUi ,,ni,,li,l,,l,,,,l '^^llUHII!l!!| \ || 

151 QKGGTESQDTI^QNCPPGTFS PNGTLEECC^CTKCSV^VTKARSIEGllGT 200 
19 7 S SSKWW^LSGSLVTVIVCSTvGLIICV. . 225 

* 0jL - ? ^^^^PPC?/J»SLLGG?SvTLF?PKPiam^Sirr? 250 

• • „ 

2 ^ = KRKKP3GD WKVXVSVQ RKRQ E 247 

_ "= III— 1|.| : . - 

251 VSr^DPEVTCFlTWrVOGVBvn^ 30 0 

243 A EGZATVI . . EALQA? ? D VTTVAVEETI PSFTGRS PtfK . [ ' 2 £3 

: . : - : . | | . | | ; J . j | m m | . 

301 GKSYi9CXVS3€ttL?A? 1EXTI SKAXGQ PRE PQVYTL P PSP.SEL 343 


PY4- 


Loop 1 



Loop 3 


■» «^««u<^bria«^«Z: - *.'««*= «»°"«oqp l beta* 


Receptor-IgFc fusions 


V 


TNFRL 


Factor Xa 


IgGl-Fc 



kSSIE STAINED SDS-PAGE GEL 
{SIS OF 8UG TNFRL2Fc UNDER 
UCING AND NON-REDUCING 
CONDITIONS 

ft^^i - Reduced 


3c<o _ 


eg 

3okD«- 


BESTFIT of: Scnfrll.Seq check: 8473 from: 1 to: 1173 
KEFOSUOT of: Stnf rlikel.Seo ch~ck- -1 f™. i ,,,, 

Coding region of soluble -nJra pulled from ^ * ^ 9 * 199S 10:28 

802«.000. project TO, HSABH13 ^( full ^l^VS!^^" 

to: 19SX97contigedtext.Seo. check: <7S0 from: 1 to: 18S0 
^ol^co^risoa table, Gencoredisk: tGcgcpre.l>» t a, Rua d a « l lSw S apdna.O V 


1000 


r !! e ^ t : 5 - 000 Average Katch: - -1 .000 - 

Length Weight: 0.300 Average Mismatch: -0.900 

Quality: 1166.7 Length: 1173 

Ratio: 0.995 Gaps- i 

Percent Similarity: 100.000 Percent Identity: 100.000 

Stnf r 11. Seq x 19S197contigeatext.Seo; October 17, 199S 16:21 
V,TBrr 951 «^TCCAAACCO^ 

JLUL* f > f 1 1 ■ > i t i k ■ i i f 1 1 1 1 ■ 1 1 1 1 i f f ■ l.i 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 

*U*m'C 1270 <X»-T(X*AACCCAGTGA^^ 1319 
1001 TA^VATGGCGA^^ i0 50 

, IIIHIIII M II I III II 1 1 II I ] I M 1 1 MM 1 1 1 1 1 1 1 1| j | mi [ | 

1320 TUgy*MGG«!^^ 1369 
1051 «C7»Mfi^*OC^ 11Q0 

X* XJJL 1 1 i 1 1 ■ 1 1 1 1 1 1 1 1 1 f 1 1 i H ililllllllflfllllllifi 

1370 CACTCAAJ*y^ACC^^ 1418 

1101 AGAC^T(^GGT^ s 

I II 111 I II 111! I (II II II lit I 11 Mil 111 II I || II 

1419 AGACCATCAGCrrTCCTTCA^ l4fi8 

1151 TTATTTTTAGAAATGATAGGTAA 1173 

i ii I r 1 1 1 1 1 ■ t-f 1 1 1 1 1 f i 1 1 1 

1469 TTATTTTTAGAAATGATAGGTAA 1491 


1 


•&ACTCAAAG 


r *CCACT 


T3 5o CCC ^ AACT &TCACT 



tag 


ACTC ££ AG ^G ACAGXT TT GCtr a "a 

li n *tn GGTACGTC^Jt 

I 



TRANSLATE of: stnf rlikel .seg. .eck: 8473 from- 1 to- 1173 
generated symbols 1 to: 391. " " 

^L^L^ likel Seq ChSCk: ^ * -« ~* »• 10:28 
Stnf rlikel. pep Length: 331 May 9, 1995 16:13 Type: P Check: 8773 
nTfcKfJ 1 KJ5KLLCCALV r LD1SIKWTT QETFPPKYLH YDESTSHQIX CDKCPPGTYL 
51 KQHCTAKWKT VCAPCPDHYY TDSWHTSDEC LYCSPVCKEL QYVKQECNRT 
101 HNRVCSCKZG RYLEIEFCLK HRSCPPGFCV VOAGTPEKNT VCKRCPDGFF 
1S1 SNETSSKAPC RKHTNCSVFG LLLTQKGNAT HDKICSGNSE STQKOGIDVT 
201 LCSEAFFRFA VPTKFTPNWL SVLVDNLPGT KVNAESVSRI KRQHSSQEQT 
251 FQIXKLWXHQ NKDQDIVKKI IQDIDLCENS VQREIGHAKL TFBQCRSLMS 
301 SLPGKKVGAE DIEKTIXACK PSDQILKLLS LWRIKNGDQD TLKGLKHALK 
. 351 KSKTYHFPTN . CHSESKEDHQ VPSQLHNVQI_ VSEVTFRNDR. * ^ 


TRANSLATE of: 19S197contigedtext .sea check: 4750 from: 320 to- 1525 
generated symbols 1 to: 402. 


195 19 7coatigedtext . Pep Length : 

402 October 17, 1995 17:01 Type: P Check: 5187 


KN^LCCALV FLDISIKWTT 

QETFPPKYLH YDEETSEQLL CDKCPPGTYL 

51 

KQHCTAKWKT VCAPCPDHYY 

TDSWHTSDEC LYCSPVCKEL QYVKQECNRT 

101 

KK?»VCECKEG RYLEIEFCLK 

HRSCPPGFCV VQAGTPEENT VCKRCPDGFF 

151 

SNSTSSKAPC RKHTNCSVFG 

LLLTQKGNAT HDKICSGNSE STQKOGIDVT 

* 

201 

LCSEAFFRFA VPTKFTPI1WL 

SVLVDNLPGT KVNAESVERI KRQHSSQEQT 

2S1 

FQLLKLWKHQ KKDQDIVKKI 

IQDIDLCENS VQRHIGHANL TFEQLRSLME 

301 

SLPGKKVGAE DIEKTIKACK 

PSDQILKLLS LWRIKNGDQD TLKGLHHALK 

351 

HSKTYHFPKT VTQSLKKTIR 

FLHSFTMYKL YQKLFLEKIG NQVQSVKISC 

401 

L- 



BESTFXT of: Stnfrll.Pep check: 6773 from: 1 to: 391 

TRANSLATE of: stnfrlikel . seq check: 8473 from- 1 to- 1173 
generated symbols 1 to: 391. 

^SIS^^ ^ 1 *>= *™ *a y 9. 1SS5 10 

to: 19S197contigedtext.Pep check: 5187 from: 1 to: 402 

TRANSLATE of: 19S197coatigedtext.seq check: 4750 from: 320 to- 1525 
generated symbols 1 to: 402. 

Gap Weight: 3.000 Average Match: 0.540 

Length Weight: 0.100 Average Mismatch: -0.396 

Quality: 543.8 Length: 400 

Ratio: 1.424 Gaps- l 

Percent Similarity: 9S.812 Percent Identity] 94.764 

Stnfrll.Pep, x 19.5197contigedtext.Pep .October- 17.-- 1995- 17 s 02— 

<#CU*= 1 KNKLUX^VTXMSIK 50 
51 KQHCTAKWK^ 10Q 


51 


ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 iTTTTT 1 mTTTimmT 


100 


101 V^T^^^If^ 150 
I II 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 i 1 1 II I I I I 1 1 I 1 1 1 1 II 

101 KHHVCECKEC^EX^^^^ ^0 

1S1 ^^^^^^-^yi^CSVFGLLiLTQKGNATHDMICSCTlSESTQI^GIDVT 200 
lilii I ■Ilflilllllllfllllllffllllllfllllfl III II I III 

151 SNETSSKAPCRKHTOCSVFGLI^^ 200 

201 77^^^^ 250 

J M 1 1 1 1 Mill 1 1 ! 1 ill 1 1 it I ii ii i ii I Tim 

251 ^V^C^D^ilQD^ 300" 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fiii 1 1 777 

251 ^^QaKDQ^^ 300 

301 ?7rmy7^f??T?^?^ 3so 

lllllllllllll II lllllllllllllllllllllllll 

MmTl| raCKSE T D " ' «0^W«W 382 
351 KSKraFPKT^kr^IP^KSFT^^ 400 


Ligands 

1. Fas ligand-Iike HTPANOft 

I, Protein was purified from E. coli. expression system. 
EE, Polyclonal antibody was made- 
Ill, Expression and purification of protein from baculovirus is in 
progress. " " " : " - 

VI, Expression in COS and CHO cells is in progress. 
V, Functional study is in progress. 


Ligands 

2. TNF-Iike (TNF ? am m *) HTTVFOQi 

I, Two new constructs with different N-termiual sequences (no tag) were 
made, and expressed in E. coli. Protein was purified. 

n> Junctional Study isjn progress. 

Ill, Polyclonal and monoclonal antibodies are not available at present. 
VI, Expression in COS and CHO cells is in progress. 
V, Expression level of protein in baculovirus is low. 


TNF Ligand, Receptor and Receptor 
Assb "elated" Factor "Sup er family 


I, Overview 

XI, Class I TNF Ligand, Receptor and Receptor Associated 
Factor Superfamily Members in HGS Database 

JUL, Novel TNF Ligand, Receptor and Receptor Associated 
Factor Superfamily Members in HGS Database 


Ligands 


1. TNFoc 


2, LTcx 


Receptors 
TNFR1 


TNFR2 


Receptor Associated Factors 

f ADD (MORTI), TRADD, TRAP-1 
TRAP-2, TRAK, RIP, 

EB16 (TRAF1), TRAF2 (TRAP-3), 
TRAF3 (CD40bp, LAP-1, CRAF-1, 
CAP-1) 


3, LTp 


4, FasL 


5, CD40L 


6, CD30L 

7, CD27L 

8, 4-1BBL 

9, OX40L 
10, 

11, 
12, 
13, 

14, 

15, 
16, 

17, 
18, 
19, 


TNFR-RP 
(LTpR) _ 

Fas (APO-1) 


EB16 (TRAF1) 


CD40 


FADD (MORTI), TRADD, RIP, 
FAP-1, FAST 

TRAF3 (CD40bp, LAP-1. CRAF-1. 
CAP-1) 

TRAF2 (TRAP-3). EB16 (TRAF1) 


CD30 

• • 

CD27 

99 
• « 

4 -IBB 

99 

OX40 

99 

• * 

NGFR 

* 

PV-T2 (MyxomaT2) 

99 
• « 

PV-A53R 

99 
• • 

ECP1 

99 
• • 

Cowpox CrmB 

99 
• • 

VVsalF19R 

99 

SFVT2 

99 
• • 

G4R 

99 
• « 

C22/B28R 

99 
• • 

G2R 

99 


• 

4 


TNF Signal transducers 


I, Receptor Associated Factors: 

1, EB16 (TRAF1), 

2, TR AP-3(TR AF2 ) , 

3, TRAF3 (CD40bp, LAP-1, CRAF-1, CAP-1, TRAF2) 

4, FADD (MORT1), 

5, TRADD, * ' 

6, TRAP-1, 

7, TRAP-2, 

8, RIP 

II, Protein Tyrosine Phosphatases : 

FAP-l 

III, Protein Tyrosine Kinases: 

1, TRAK 

2, FAST 


Class I TNF Ligand, Receptor and 
Receptor Associated Factor Superfamily 

Members in HGS Database 


* 


Ligands 


1, TNFa 


Yes, Full length, HMPADOI 


2, LTa 


Yes, Full length, HTAAU17 


3, LTp 

4, FasL 


Yes, Full length, HNHCT93 
Yes, Full length, HNFC016 


5, CD40L 


Yes, -320bp, 


HLQAV55R 


6, CD30L 


Yes, -lOOObp, 


HSAVS23 


7, CD27L 


Yes, Full length, HRGSD45 


8, 4-1BBL 


9, OX40L 


Yes, Full length, HEMDB62 


« 


Receptor Aggn c j at ed Factors 


1, EB16 (TRAF1) 

TRAFl(mouse) 
EB16 (human) 
HNFDQ6S (HEMCL4U 


Cell Aug. 26 1994 

Nov. 28, 1994 (Submitted), CellFeb. 10 1995 
Identified during Sept. 1994 


2, TRAP-3 (TRAF2) 

TRAF2 (mouse) Cell Aug. 26 1994 

TRAP3 (human) Mar 2 1995, deposited in GenBank, unpublished 
HMWCF.69 Identmed durinv Seg t JQQJ 


3, TRAF3 (CD40bp, LAP1, CRAF-1, CAP-1) 


TRAF2 (mouse) 
CD40bp (human) 
LAP1 (human) 
CRAF-1 (human) 
CAP-1 (human) 
HTXFY7.R 


Cell Aug. 26 1994 

Sept. 22 1994 (submitted) JBC Dec. 2 1994 
Nov. 28,1994 (Submitted), Cell Feb. 10 1995 
Science 10 1995 
FEBS-Lett Jan 23 1995 
Identifie d during Sept. 19Qd 


4, TRAP-1 


Yes, Partial, 


HMEGG76 


5, TRAP-2 • 


Yes. Full length, 


HSLCL12 


Receptors 


1, TNFR1 


Yes, Full length, HSLAJB61 


2, TNFR2 


Yes, Full length, HMEAE09 


3, TNFR-RP (LTpR) 


Yes, Full length, HOUEL78 


4, Fas (APO) 


Yes, Full length, HSBAW14 


5, CD40 


Yes, Full length, HCABR73 


6, CD30 


Yes, ,-1280bp 


HSEBA84 


7, CD27 


Yes, Full length, HTTCB46 


8, 4-1BB 


Yes, Full length, HTXER26 


9, OX40 


Yes, Full length, HT5AI79 


10, NGFR 


Yes, -900bp 


HGE1D55 


Receptor Associated Factors 


6, FADD (MORT1) Yes, Full length, HMEFX49, HUVCS86 

FADD Feb. 23 1995 (Submitted) Cell May 19, 1995 
MORT1 Jan 30 1995 (Submitted) JBC April 7, 1995 
HUVCS86 Identifie d bv death domain Jan 10 1995 


7, RIP 


S, TRADD Yes, Full, SpHcing 


HT5AJ62, HT5AD11 


9, FAP-1, 


Yes, Partial, 


HTEKR54 


10, TRAK 


0"> 


11, FAST 


Yes, Full length, 


HODDG78 


12, MLN62 Aug. 22 1995 (Deposited in GenBariK, unpublished) 
HTXAFOH (HRGRDMST^ntified nn Nov. 1994 


Novel TNF Ligand, Receptor and 


Receptor Associated Factor Superfamily 

Members in HGS Database 


f 


"A I 1* 


Ligands 


I. Full length g enes 


1, Fas Hgand-like 


2, TNF-like (TNF gamma) 

3, TNF-like (TNF delta) 

4, TNF-iike (TNF epsilon) 

IL Genes are not full IenMh~ " 


HTPAN08 


HUVE091 


HLTBT71 


HPDD012 


1, Lymphotoxin-beta-iike 


2, Fas iigand-Hke 


3, Fas Hgand-like 


4, Fas ligand-Iike 


5, Lyrnphotoxin-like 

6, Lymphotoxin-like 


7, CD30L-like 


HTGAK40 

r 

HYBAG72 

HEMBK77 

HBNAZ12 

HATAF70 

HE8CL19 

HKPAB54 


8, CD30L-like 


HHPFK35 


Receptors 


L Full length gene s 


1, TNFR p75-like 


TT79 


2, TNFR p75-like 


HMSBZ59 


3, TNFR p75-like 


HT1SB52 


4, TNFR p75-like 

IL Genes are not full length 


HSABH13 


1, TNFR p55-like 

2, TNFR p75-like 

3, TNFR p55-like 

4, OX40-like 

5, OX40-Iike 

6, Fas-like 

7, CD40-like 
S, CD40-like 

9, CD40-Uke 

10, CD40-like 

11, CD27-like 

12, CrmB-like 

13, 4-lBB-Hke 


HTTBN61 

HHFUB83 

HFVG043 

HRDBI28 

HTXBOIS 

HCAA.A38 

HSIED66 

HTXBS40 

HELA061 

HETDB40 

HCEFL28 

HDSAP50 

HOFMB09 


1 


Receptor Associated EW^ rq 


L Full le ngth ^ enes; 

1, TRAF2 (TRAP-3) 

2, TRAF2-like (MLN62) 

3, TRADD splicing variant 

4, EB16 (TRAF1) 

5, TRAF3 

6, FADD 


HMWCE69 

HTXAF08X 

HT5AJ62RA 

HNFD065 

HTXFY28 

HUVCS86 



1, FADD-like 

2, TRAF-Iike 

3, TRAF-Iike 

4, TRAF-Iike 

5, TRAF-Iike 

6, CD40bp-like 

7, TRAF-Iike 

8, TRAF-Iike 

9, TRAF-Iike 


HHFHY89 

HE2PH69 

HETAP39 

HLMCT93 

HL2AH30 

HUVCY67 

HLHDL86 

HLHCM30 

HJTAC77 


/ 
J 

« 


Alignment Report of TNFL HGS Fas an, using Ctustal method wiffi PAM250 residue weighx ^jSe. 
Monday, October 16. 1995 10:41 AM 


-VAH-V^I--P-'-Q L L - - WE--LRRCRALLASCV Majority 

i • - .ii i p ■ ii 


T 

170 
i 



T E -H 



-LTGRSNSRSMP 

- :Rc oHs kESn - s 

- lRg a 

-flv A KQQ A E G - Q 
K kBf F A 

K 
M 


III CRSH-TLS 3 HN S K N £ K A03 R K I N S 


I 

200 

K B? h CD27L 
S - BS! h FasL 
Q D0? h LT 

7 h LTbeca 

"S3 b ncr 

T X N R K KUVEOS1XX 

qHqBt HLTBT71XX 

QQoHt HPOD012X 

N L HTPA308XXZ 
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ELSKCS-LVIPEACLYLV7SQVLFRCQ 


90 I^JD KRQ - 
17S X Y X KM C - 

53 s kH^fsav S - 
lis q rfl p aHc 

118 HP! R D HQ - 

35 v y-tHk •? - 

ISA C 

.73 C 

1S8 kQr 



s 


Majority 


2;o 

• 





B 

£• 

X 


- A I W - - - - - US T 7 b C327L 

S H KM L ? h Fesi 

A Y §? K A h 1.7 

A P ? G ---CCD? h L7b-ta 

C--H p r h TKF 

T- S E S H 2- -I . ?. -KUVZ091XZ . 

Q D KL7E771XX 

Q O KPTS012X 

F0- EE. K7PAS03XEZ 


-SRKV-L7KSHGQVysX-S-GY?ETLLLLX SSX5SC?25A Kajcricv 
T 5 1 « ~ 

250 260 270 223 

120 A B^fei*- ~ Ut ? TTLA^CICSPASRS I s ftg% ?. L,H?KOcft7IV5 h C1-2~L 

lBk kHv k ? * S B|Iq dHv c x k y- El" c r 7 3 h f-.:. 

12S T Bs ? L yE~EjT v Q I. F sSQ - - - - ™ ? EVP BH sBqHm V Y H h LT 


153 q G ia s Q- 
i%7 -HtESl 



SO QAGRPKXPO 

!'<■ V ff FT 

196 XXSK7XNDXQ 


LTRAGGAyS? Ht|jH L ES JC A E 7 V 7 ? V L B ? H h LTbaca 

* ISRIAVS H OT X V H I£S S A I P H Q R E 7 h TMF 

v r d sBSBpjr q 0BSm g t@§ v B 5 V G S HUVZCS1XX 

eBqBr q ! §E3? r c H r B m p re*^ p^ ^ i^ ^ hlt - t7ix: < 
r e So B * qB33 v * c BWSm ? 

Y I ySy T - sBBfoPI ESSm KHAR N 




KP33312X 


W S X 3 ETPAX08XX2 


G G V ? Q L T Q G O R L S V M I S R A S 1 V D - - Majority 
"" — * 1 S- 


-S6 

237 

158 

153 

182* 

130 

208 

127 

23 S 


L 7 C - tBl ? -~ h C327L 



320 
i 


N h FasL 


- - h LTt>e~a 

h 7HF 

HUVZ09 1XX 

R A K L KLT5771XX 

R A X L KPD0012X 


A E Y C C Y 


S 
J 


Alignment Report of TNFL HGS Fas afi, • j Clustal method with PAM250 residue weiqht 
Monday, October 16. 1995 1Q;41 AM 


» 
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268 - KOREAS- 


Decoration Decoration shade fvith solid bright yellow) residues that match the 

Consensus exactly. Cii "* e 


Majority 


h CD27L 

h Fast, 

h LT 

h LTbeca 

h TN? 

KUVE091XX 

ELTBT71XX 

EPDO012X 

HTPANQ8XXX 


i 


PhytogenetjetreeoTTNFL HGSFasaI.r 1 Ctustal method with PAM250 residue weigh! ' 
Monday, October 16, 1995 1fr.<0 AM 


63.9. 


60 


50 


40 


30 


"T" 
20 


10 


Paget 


hC027L 

h LTbeta 

HLTBT71XX 

HPD0012X 

hcT 

hTNF 

hFasL 

HUVE091XX 

KTPAN08XXX 


0 


* 


Page 1 


89,5. 


i 

80 


70 


nr 

60 


50 


q 


40 


30 


HUT 

mLT - 

tONF 

mTNF 

K.TBT71XX 

HPOOQ12X 

h4-1BBC 

m4-1B8L 

hCD27L 

hLTbeta 

mLTbeta 

hFasL 

mFasL 

HUVE091XX 

HTPAN08XXX 

HCO40L 

mCD40L 

HOX40L 

mOX40L 

HCO30L 


....•j 1 -.-4 

20 10 o 


Alignment Report oi Death Domain Afig, usir*i CHxstal method with PAM250 residue weigh! iaolO- 

Tuesday. October 17. 199S 1:24 PM 

VIDE G - -WKEFAREL C L S E S E I Majority 


10 
t 



L C A A r kQEIc D M VflZ d|B[r R L 

M A V A F Y I ?H q ATLLREAEQK E^Q Q I 
------ QE1 R H HlfllS 

IAGVKTLSQV 

IAEDHTIQEA OK 

— _ — - B R B n lRih 

rH N q 

IV EM VPPL?. 

vQc V P ? A R 


i 


KM.K 


V ? A R R 



OSIEKENGR 


O - 


LAEQVTQLLRSWVQRSCKXGATLCK 


Kijoricy 



Pagel 


LP. KIQR-AD - L VH I I * 


74 


€1 
€3 
£3 
€3 
64 
£4 
£4 


90 
i 


a l v 


69 E53 S C0M - KL-VAOLV 


R K 



£4 

[tsH 

M H L 

49 

Mr 

i :q » 

47 




£0 W S A L 

Decoration 'Decoration 11 
Consensus exactly. 


?AT3 
Reaper 
ArJcyriTi 
b Fes 
a Fes 
h RIP 

» ai? 

h TNFRI 
m T3FR1 
h KGTR 
X K3FR 
HTT3HS1 


Shade (with solid bright yellow) residues that match the 


sa:'ay H r 9 ^^^^^^^^ 
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Alignment Report of TNFR h HGS AG, ustr *Tustal method with PAM250 residue weight tab»* 
Monday. October 16, 1995 7:54 PM 


Pagel 


H L C - " LLM-PL-LCI.-L-LAAS- PC- - P - - - Kajority 


10 
I 


B- 

\q A 
c v 

H 

! A P 

I A V 

V R 

G N 




30 
i 


r 

40 
_l_ 


T P A 

Q HQ A vH P 


S ? 
£ P 


K K L 


------ARPH P LC V W|T L V C 

LPWATSAPG BaQc QSv^MF C L 

- - -CATGRAMDG P RQ L QlH L Hj C VSLGCA-- 

---GA--R R H C _ R C E[C * ^ LQIHcBg lBt V- - 

- - LSTVPD LSI* " BfcSv H> E LHV C IT P S C V i H L V^H L C 

V- A V S A A B A VplS E H - *H3 A B A LyAQ V A F T P 

L - - L A JlEEH-B F H C H L RAfHqDrRf-- 

lplqc vBBc cR Bt H v h — He — H — P 

SCYWIVAT Is WM~ ~ ~- 

- - I W T S3" * ESvHt S V - A R L S Hk SVMAQVTD I H 

-----pcd - — ffij - — — - - — Bp pHm r s 

? C D H- - jjg P P H W R S 

t s c ;-: H v H - - - - Bs q g f sQBg r Bras s B w - - 


C C. A L V ? 


gS Q G F sGQg 
DZSZKHTT 


Q E T F REP K TLB 


h CD 2 7 Prone in 
h LTbeteR Protein 
h NSTS (lal Protein 
h GX40 Proetin 
h TNFR I Protein 
fa TNFR IX Protein 
h C930 Protein 
h CD40 Protein 
h 4-133 Protein 
h Fas protein 
KTXS352XX 
HHFFT79XX 
HHSEZS9XX 
HSA3K13XX 



V Q Kejority 


K~ n"C327 Protein" "" 
V S A fa. LTbetaR Protein 
G V aQ h K=fr (lei Prote: 
G H B S fa OZ40 Proetir. 

h. I Protein 

fa Ti.-FR CI Protein 
h CD20 Protein 
fa CD40 Protein 
fa 4-133 Protein 
fa Fes protein 
ETiSi52ZX 
HKFFT79XX 

• E K 0 KSA3H13X7. 


D C ? E K I D T » 



Kejcricy 


h CD27 Protein, 
fa LTbetaX Protein 
fa KG FA fie) Protein 
h 0X4 0 Proetin 
fa TEFR I Protein 
fa TKFR IX Protein 


fa 4-13B protein 
fa Fes protein 
HT1S3S2XX 
HHFFT79XZ 
KKSSZS9XZ 


P v||k E0[ HSA3K13X3C 


Alignment Report of TNFR h HGS AE.ua Aistal method with PAM250 residue weighttat 
Monday. October 16, 1995 7:54 PM 
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1C3 

K 


E 

S3 

0 S M 

S 

•3 

a 


S 

10 S 

M 


Q 

104 

Q V E 

T 

se 

O 

D L 

V 

£7 

L 


R 

73 



F 

111 

R 

B l 

E 

62 


V - 


62 


V - 


1G0 


V - 


91 

QTVX 



Kajority 


h CD27 Protein 
h LTbetaR Protein 
NCFE. (la | Protein 
OX4Q Proetin 
TOFR I Protein 
TNFR II Protein 
CD30 Protein 
CD40 Protein 
<-lBB Protein 
Fis protein 
KT1SS52XX 
H23FFT79XX . 
KMS3ZS9XX 
KSA3K13XX 


~ ~ ~ - Majority 


gjiAGAHLS PCRQK C E?D? 
W E K T V FSS RE V E C ? T L 

Q a cQp e R topg t a 


s v 
s c 


A 
T 


h. C327 Protein 
h LTbetaR Protein 
n KSFR (la) Prctei: 
h CX<G Prcetin 
h TrCr?. I Protein 
h TKFP. IZ Pro cain 
n CD3Q ?rcz a in 
h CD-JO Protein 
h <«1B3 Protein 
h Fas pro tain 
HT1S352XX 
EHFFT7SXX 
-KKS3Z59XX 
HSA3H13XX 


Phytogenetic tree of TNFR h HGS Att, ustr" Ctusta! method with PAM2S0 residue weight taK* 
Monday, October 16. 1993 7:53 PM 
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■C 


6415. 


60 


hNQFR (fa) Protein 
hOX40Proetin 
hC027 Protein 
hTNFR I Protein 
h Fas protein 

h 4-1 B8 Protein 
HT1S852XX 
WFR79XX . 
KMSBZ59XX 
h LTbetaR Protein 
hCO40 Protein 
hTNFR II Protein 
HSABH13XX 
HCO30 Protein 


i 

30 


40 


30 


20 


10 


TNFR D55-Uke HTTRNfil 

Query= Menuel - 0 

(1111 letters! 


SPiX5S238!.NM?5;a_l a5 5 t*?f ;* ce? - or • • • * l 3.0e- 20 S 

Le=cth = 461 ~«c-os 1$ ractor receptor type 1 precursor - ret 


Query: S13 ^VTmAVPAHHVTC^^^^- 
-c__.._.e. - .3/32 (40%). Positives = 13/32 (SS%) . ? re3e _ ^ 

Qtt * rys •« -**™»*«wcHBnc!*^^ — 

-c-rs = 5? (25 - bits). Expect « Z.5e-22. Sus ^iss = * -.- -- 
~« = -1/32 ,34%). Positives = -,32 CS0%i\ ?r« I U 

I " *"* OV - C A D? CC-CK ? " " 

— -- A ^:<rc?j<HK?Q^r S?c ?^£:io-,-cc-cr_^r 132 

- 7/15 (43%,. Positives - iSjii'SajJ:' F.^T!? 
Query: ?CQQY1^XRW?,K3Q ? 1071 

*-e_ lC te s = c / l8 ,44%). Positives = 10/13 (35»K PrJe = Z 

Query: 423 LrCPA??J^WGAVQSAV^ 478 

-? PA? W V +A ? 
SOjez: ^3 V?Z ?A?VRKV/HDWAAQ? 35S 

17 (35%J < Positives = 9/17 (52%). Frame * +2 

Query: 215 CSAVADTRCGCKXC^rV 265 
c . . C *T C C G+r* 

SOjCt: 158 CKSKC2N7VCKCHAGFFL 174 

-/25 (3o%>. Positives = 10/25 (40%). Fraae = 

Query: 545 A.iGH ? E PTHTATAGLTS PWLLQXKL 6^0 

. M ?HAT , L v • " 

abUCt: 413 AVaHRTPRHEATLDVVGKVXC^JL 437 


24 ^ 


TNFR p55-like HTTBN61 

Query= Kanual - 0 

(1111 letters) 


gb ! H5 9 3 7 7 j I<USTKFR2 
gb | MS 0 4 5 6 1 Ku SMTNFP.l 
gbjX59235|H2£?5SR 
gb 5 L2 6 3 49 J KUSTNFX 
gb[XS7795 |H!^TNFRZS 
cb j MSO 2 7 5 j HUHTNFH? 
gb|A21522|A2i522 
cb j M3 32541 HUMTNFR 
gb J M3 3 2 o € | KUHTNFR3 
gb j M€ 5 1 2 1 j HUSfWFSC 
>cb j MS S 377 j -CJSTHPR2 
cocipiet 
Length 

Plus Srrar.d HS?s 


Murine tuiaor necrosis factor II rscep.. 
Mouse tumor necrosis factor receptor . . 
Murine mRNA for p53 tuiaor necrosis fa. . 
Kus auscuius Tumor Necrosis Factor Re.. 
Mouse qRNA for 55-kDa tumor necrosis 
Kusan tumor necrosis factor receptor (.. 
TKr alpha gene. 

Hu3*n tumor necrosis factor receptor . . 
Konso sapiens tumor necrosis factor re.. 
Kuran tumor necrosis factor receptor . . 
Hurine tuiaor necrosis factor II recepto 
e cds. 
13=5 


255 
255 
256 
255 
255 
254 1 
254 1 
254 1 
254 1 
254 2 
(TNF3.-2) 


.5e-12 
.9e-12 
.Oe-12 
,3e-12 
-3e-12 
-Oe-11 
.Oe-U 
.Oe-11 
.Oe-11 
-Oe-11 


2 
2 
2 
2 
2 

i 


score - 
Ic e *^' 

Query 

Sb jet 

Query; 
Sr>3Ct : 
Query: 
Sbjct 


25 5 (7 1 .Y bits I \ Expect = 5.5e-i2~ Sua ?(2) m 5.6s-12 
ies - 73/112 (55%), Positives = 73/112 (59%). Strand = ?lus / Pius 

913 CTCTACGACGTa^^CG^ , 

.... IXJ) s ^1 I II 1! I iliiilllhilliil iiii "ii 

-± CTGTACGC7GTGGTQGATGGCGTGCCTCC«£KTGCGCZTGGA.-^^ ; 

_. r liliil 1 1 i i 1 illlll!) Ilii! I! HI in Hi; u " " 

vjGGCTGAGCG^jGCAC^ 12S1 

63 {24.7 bits). Expect = 5.5e-12, Sum ?(2) = 5. 6e-12 
ies = 40/53 (5c%) . Positives = 40/53 (53%) , Strand = Plus / Plus 

194 TCCa*GG?GC<^TGGAGAA^ 

s „ niiiiini ii n ui i inn miimmf i 

4S3 AACCAGTT 490 


2=3 
4=2 


25 


TNFR p55-like FTFVGQ43 


>gp|MS0468|KUSMTNF?a_l murine tumor necrosis factor receptor 1 [Mus musculusl 

Score = 60 (27.2 bits). Expect = 0.00066, Sum p(2) = 0.00066 
Identities * 14/3S (40%), Positives = 19/35 (54%), Frame « +3 

Query: 15 VTXPKTPNHSPSSPASQTXGFSI^SFia^VXSTEL 119 

*T -P SP+S + T GFS P F V ST * 
Sbjct: 264 LTPAPSPAFSPTSGFKPTLGFSTPGFSSPVSSTPI 298 

r 

Score m 37 (17.0 bits). Expect = 0.00066, Sum P(2) = 0.00066 
. ties. « 7/12 (58%) .Positives. .«J/12 -..(75%),... Frame =~k2 — - 

Query; 104 LLY*A?CAVPXP 139 

LLY + OVP ? 
Sbjct: 325 I^YZSLCSVPA? 336 


>gpiK7665S|uSTKFR20S3^1 tumor necrosis factor receptor (Mus musculus] 
Length = 454 

Score = 60 (27.2 bits). Expect = 0.00066, Sum P(2> = 0.00066 
Identities = 14/35 (40%). Positives = 19/35 (54%), Frarae = +3 

Query; 15 VTXPKT?l^?SSPAS<^Gr SKPSFLI^SVXSTEL 119 

+T +P SP+S + T GFS P F V ST + 
Sbjct: 264 LTPAPSPAFSPTSGFWPTLGFSTPGFSSPVSSTPI 298 

Score = 37 (17.0 bits). Expect = 0.00066. Sum P(2) « 0.00066 
Identities = 7/12 (58%). Positives = 9/12 (75%) . Frame = +2 

Query: 104 LLY'APCAVPXP 139 

LLY + C+VP P 
Sbjct: 325 LLYESLCSVPAP 336 


J- 


4-lBB-Iike HOFMB09 

>gb|U03397|HSU03397 Human receptor protein 4-1BB mSKA. comolete ccs 
Length = 1415 . * 

Plus Strand HSPs: 

Score = 457 (129.0 bits). Expect = l.Se-34. Sum P(2) = 1.5e-34 

Identities = 129/174 (74%), Positives = 129/174 (74%). Strand = Plus / Plus 

^ er v : 87 *KjGGACTggtgtttgtgaancagct 146 

<n < Mil i i i 1 1 1 i 1 1 1 1 1 inn i nil ii H i 

5b 3 ct: 47 TGAGACCAGCTAATTTGATT^^^ 106 
Query: 147 GCAAGATiraCCA^^ 2 0S 

h iiimii iiiiii i iii minium m n i H Kin j 

Sb 3 ct: 107 GCCAGATTTCATCATGGGAAACACXrTGTTACAACATA i66 
Query r~ - 207 G£_VrTT2V3AGAG^^ 2 S0 " 

ii iiiimiimiimi i mm 1 mum mini m 

Score = 132 (35.5 bits). Expect * 1.5e-34, Sura P(2; * 1.3e-34 
Identities - 30/35 (85%), Positives = 30/35 (85%). Strand = Pius / Plus 

Query; 19 .\GTC<^AGTTCTTCACCAGCCCTGAKA.CCTC 5* 

, i i 1 1 1 1 n 1 1 1 1 1 i mmm i mm 

^b3ct-. i agt<^aaagttcik:cgc<:agccctgagatctcaag 35 

>gp|U03397|KSU03397_l 4-1B3 (Ec=o sapiens) 
Length = 255 

Pius Strand HSPs: 

Score = 138 (63.2 bits). Expect = 5.0e-20, Sum p(2) = S.0e-20 
Identities = 25/36 (69%), Positives = 29/36 (80%). Frace = +1 

Query: 160 KGSGTTCIVAAvLLvKNFERTRSIQDSCSKCPVGDF 2c7 

KG+ YNIVA + LLV+NFERTRS +QD CS CP G F * 
Sbjct: 1 KGNSO^IVATLLLvXKrEHTRSLQDPCSNCPAGTr 36 

Score = 73 (33.4 bits). Expect = 5.0e-20, Sum P(2) » 5.0e-20 
Identities = 11/23 (47%), Positives = 15/23 (65%). Frame = +3 

Query: 300 PCPPNNFSNTSGQNXVSYARRCS 368 

PCPPN+FS+ GQ R+O 
Sbjct: 47 PCPPN5FSSAGGQRTCDICSQCX 69 


( 


>gp|X7S962|HSKOX40MH_l OX40 homolocue [Homo sapiens! 
Length = 277 

Score = 52 {23.9 bits). Expect = 0.025. Sum P(3) = 0.026 
Identities = 9/17 (52%) , Positives = 9/17 (52%) . Frame = +2 

Query: 200 PYGSYSNGSDCTRCPAG 250 

? SY G DC CP G 
Sbjct: 115 PLDSYKPGVDCAPCPPG 131 

Score = 52 (23.9 bits). Expect m 0.036. Sua P(3) « 0 035 
Identities = 10/38 (26%). Positives « 16/33 (42%). Frame = +3 

Query: 786 LZASDVGSSCTSCPAGYYIDRDSGTCESCPTNTILKAH 899 

L++ G C CP G++ D+ C T+ H 

Sbjct: 116 LDS YKPGVDCAPCP ?GHF S PGDNQAC KFWTNCTLAGXH 153 

Score = 51 (23.5 bits). Expect ■ 0.02S. Sua P{3) = 0.026 
Identities^ = 9/22 (40%), Positives = 11/22 (50%). Frame = +2 

Query: 104 GAVKIJJLSGVXTHCPPCNPGFF 169 

G V + TC PC PGr ♦ 
Sbjct: 51 GXVSRCSRSQNTVCRPCG ?GFY 72 

Score = 45 (20.7 bits). Expect = 0.22, Sum P(2) = 0.20 
Identifies = 7/14 (50%). Positives = S/14 (64%), Frame = +2 

Query: 18B CQPCPYGSYSNGSD 229 

C PC? G +S G + 
Sbjcc: 125 CA?C? ?GH?S PGDN 13 S 

Score = 44 (20.2 bits). Expect = 1.0, Sum ?(3> =0.64 
Identities = 6/17 (35%), Positives = 12/17 (70%), Frame = +2 

Query: 170 KTNKSTCQPCPYGSYSN 220 

++ N+ C+PC G Y+«- 
Sbjct: 58 RSQNTVCRPCG PGFYND 74 

Score = 41 (18.9 bits). Expecc = 0.026, Sum P(3) = 0.026 
Identities = 9/22 (40%), Positives « 10/22 (45%)'. Frame = +3 

Query: 615 PIPTSLRRTLPRASPGPSRGPL 680 

PI PR S GPS P+ 

Sbjct: 186 PITVQPTEAWPRTSQGPSTRPV 207 

Score = 40 (18.4 bits). Expect = 0.036, Sum P(3) = 0.035 
Identities = 7/30 (23%), Positives * 15/30 (53%). Frame = +2 

Query: 176 NUSTCQPCPYGSYSNG SDCTRCPAGTE? AV 265 

C+PC + + +GS+ + T> V 
Sbjct: 77 S5KPCKPCTWCNLRSGS ERK3QLCTATQDTV 106 
Score = 36 (16.6 bits). Expect = 0.12. Sum P(3) = 0 12 
Identities = 6/8 (75%). Positives = 7/8 (87%), Frame = +2 

Query: 236 3CPAGTEP 259 

HC AGT+P 
Sbjct: 108 aCRAGTQP 115 


* 
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Ligands 


Cloning. Expression and Purification in Progress: 

1, TNF-Uke (TNF delta) HLTBT71 

Multiple tissue RNA blot analysis using HPDD012 insert as probe 
showed that this gene is expressed in almost all the tissues tested. 
However, the expression in the heart was the highest followed by 
placenta and kidney. 


2 : TNF-like (TNF epsilon) HPDD012 


Receptors 

I. HSABH13 TNFR p75-like 

I, Protein was purified from baculovirus expression system 

II, Polyclonal antibody was made. 

III, Functional study is in progress. 


K.B. Tan 

Alem Truneh 
10.18.95 


RNA Expression: TNF and TNFR Like Genes 


TNFot* 

TNFL1 - 

TNFRL1 

TNFRL2 

TNFRL3 

- OX40 - 


413412 

195197 

103902 

231556 
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HT4SO09 


ATG 343 

ATG3^S 

ATG 363 

ATG 338 

ATG 342 



fetal lung 

Tcell 

testis lumor 

activated 

(class I) 

lumor 

fibroblast line 



T cells 

(class 3) 

(class 2) 

(class 2) 

(class 5) 

(class I) 
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SUMMARY OF RNA EXPRESSION STUDIES 


Gene 

Myeloid 
cells 

* 
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T 
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usieo* 
sarcoma 
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Primary 
cells 

Multiple 
forms 

TNFa 
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"REH 

(pre B) 



Heart 
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TNFL1 

pancreatic 
tumor 

KG la 


Jurkat 


Heart 

Bone marrow 

CD4* 
CD 19* 

Yes 

TNFRLl 
fecal lung 
fibroblast 
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Kidney 
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Tcell J KG la 
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Lung, Thymus 
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CD4' 
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testis tumor 
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Thymus 
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OX40 

activated T cell 

KG la 


Jurkat 



CD4* 



RNA Expression: TNF and TNFR Like Genes 


PR3 



TNFa 

TNFLI 

TNFRL1 

TNFRL2 

TNFRL3 

OX40 



413412 

195197 

103902 

231SS6 

117992 
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Lung 
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Hematopoietic: T-Lymphocyte 
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IMR32 





• 



no entry = not tested, - = not detected, ± to ++= increasing amounts of RNA detected. 


RNA Expression: TNF and TNFR Like Genes 


TISSUES 
and 
CELLS 


TNFa 


(doss 1) 


TNFL1 

413412 
KIPAN08 
ATC343 


tumor 
(class 3) 


TNFRL1 

195197 
HSABH13X 
ATC34S 
fetal lung 
fibroblast line 
(class 2) 



TNFRL2 

103902 
HTXBS40 
ATG363 
TccII 


DT3 

TNFRL3 

231556 
HTTBN6I 
ATC338 
testis tumor 


OX40 

U7992 
HT4SD09 
ATG342 
activated 
T cells 
(class 1) 


- - not detected. ± to +++ = increasing amounts of RNA detected. 
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TNFRL2-Ig Binding to Cells 



v ■ 


Appelbaum/Dul 10/1S/95 
EXPRESSION OF TNF-LIKE PROTEIN 
HGS clone 413412 = HTPAN08 

Objectives: 

• Express as fusion protein in E. coli— to be used for raising antibodies 

• Express in soluble form in E. coli or other systems—to be used for receptor 
binding and activity assays 

Accompli shments : 

• Plasmid DNAfrom HGS strain (purified by BL-B. Tan) was sequenced.- - 

The DNA sequence in the open reading frame agreed with that reported by HGS. 

There was a 1 bp difference upstream of the first of 3 closely spaced in-frame 
ATG codons, which makes it more likely that the first ATG is the translation 
initiator codon (TT CATGG in HGS sequence is ATCAXGG in SB sequence; the 
latter is in good agreement with Kozak consensus upstream sequence) 

• Two fusion constructs were made for E. coli expression; both expressed well as 
insoluble proteins; both have the potential for release of untagged protein 
following enterokinase digestion. Protein purification/rabbit injection is planned. 

Hp sTNFcx-homoIogy 
♦ r~ I mroaaBBHag^M CDNA413412 


. 122 300 

ek 

I _____ ' 

■ ■ r .. »i l ■ P L -DETl-DET2-ek-4I-300 


DETi DET2 


ck 
I 


DETi DET2 


P L -DET 1 -DET2-ek- 1 22-300 

HP=4iydrophobic 

DETi=epitope gpl20 

DET2^=hexaHis 

ek=enterokinase site 

P L = promoter 

* = 3 ATG codons 

(codons numbered from 1st ATG) 
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